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^mm^mt^s ix«s i fcct3&»^,is:o. 



(2) 



342 18 



(B) ii^:^-fL-^t3*ft^*;HilT«0Mc^. ir^* 

'Ji-^yWMf (C) ^^°i7i>■^i.ig#cX{±a^M^*^?J^? 

[if*3l2] (B) ^^<7)|i4^Ci-">'7>»^. (A) 

^'T}(r>mmt-^^ 1 ^ L, 0. 001—0. 5^ 

mT<.m3 ] ( c ) Jt4i■^o^^°5i^■':7Ai§#:x{ia^i§ 
. ( A ) lisi-^cmmt-^'m i ^;^^^^f^ to. o o o 
0 1-0. 5 ^r/Kofij-^-effl ^ h mim. i x(± 2 ib^o 

t it^3S 4 ] Km^l^i)^ 0 ~ 2 0 0 °C !> f til< If 
1, 2X(±3iEtfti0SgJt:^rffi« 

[000 1] 

t t^t^)^^. s i - s i is^^^r-r-i. 

[0002] 

7t «^ ^ ( ;l {f c = c fe-^ ) t ^ ^0>2^-C-«)t 

[0003] zcr)j:d ^^^mmf&Ttm^^ir-^ mm^xii 



[0004] ^<^m. s i - s i m-^t:mmmz^^i> 

Tl:zmmm-^^-\i^1fmij^^tLX^^:h [ rj^v— 
■ -J ■ Ty(VAy ■ ■ir$.:^)l-- (J. 
Am. Chem. Soc. )jlglll^, ^7641 
-^-i^' ( 1 9 8 9if-) , |H|||1 1 3^, mi 04 6'^— 
-^'(1991:^). r-7;^'n^lx=3f^^l^X' (Mac r o 
molecules) j ||2 7^, ||2 3 6 O'^— i^' 
( 1 9 94^) ] . L^^t^^b^i^. ic7):rSlCi3V^T 

[0005]^?^^. Si-Si m-^^mmmi^z^-t^m 
mt-irm^. m^^mm^<7)^TizKm^^x^^-i 

y ) ~^ A i: h U 7 i 7 -i yco^ff^T 
iz. 1, 1, 2, 2 - 7"b7;'<-?^-'t^ - 1 , 2-i^>7^- 

yy • zy~^^^y (Polymer Preprint 
s, J ap an) J 1^4 0^, m3 5 ( 1 9 9 

1^) ] . Rr/mmm^Dr-hy^x ( hy:7x-;i-Tjt;^ 
y ^ y) ^^°5>^'•>A^0"#^£T^-. 1,2- zyyjl-^u - 
1, 2-iy^i-)V-l, 2 - iyi^'7i^9r3-^y^y^l 
0 0°CT'RiE§^i:-l.:^ra [ r>>>— ■ ■ ^IV:^' 
y;><^'ij -y^ . ^5XM;— ( J . Organome 
t . Chem. ) J ^1 1 4^, C 1 9 (19 7 6 

[0006] 

mmmmt-y-i mw.^xn'r-^ mw.^hm.mw-.'^h 
A,j3gD , s i - s i '^-^^^wti^-^^^m 

[0007] 

ilti^*t S i - S i «S-^&iJ'^^< i: h 1 fliw-r^ 

zcommzm-^\^x^WMt:^im-hi,z^'orz. 
[0008] ^^hib . ^mna . ( a ) mmi&Tiimt^ 

>--f*M^X{iir^*ig^i;^lgjg^t^.A,jtO, 
^-f«ig^tM-^t?t7>y3lJS^^^rt=5rV^S i - S i 
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m<^mmt-^^ . ( b ) ^ (ommt-^m i ^mzm l 



[0009] ^^m-)jmzti\^X . ^WMb LTfflV^^> 

[0010] ^crixo^xmmt-^mb LTti. mtif— 

/ — ext^ — 



I 

S i- 
I 



I 

■S i- 

I 



[i^tfcOXti:. -CR5R6-X{i:-S i R6R5- (j^c/i 
^xcoM«ig^X{i^-f (ciS-^ LT V ^ S #R5 atX 

ay-! mm^ bbh ^zm^mm ^ ?fm u -c v ^-c i> i v > ) 

T-fe -5 T . 2 fflX« 3 fliiOX (d:;^5&n Mz |l|-X{iM^e -5 

Tt^Ttj;<. Ri, R2, R3at^'R*«d:K^b]<*a, n 
{i:2X{±3c?)Sl[T-*-g. ] ■r-^t)§tL'g.'fl:-&!|t^W.g. 
Z b ti-T^ h , Z c^mfiJSr b . mm 1,1. 
2, 2 - - 1 , 2 - >>'>-9>'^'D7"^'>\ 

1, 1, 2, 2, 3, 3, 4, 4 - :ti^^^^/I'' - 1 . 
2 - -Jzyyi^^ur^y^ 1, 1, 2, 2 -xb7P<-^ 
;k - 3 , 4 - i^W yTnb''UT'>- -1,2- i^i^yi^^ 
ny'^y^ 1,2- i;':7x— ^L- -1,2- - 
1, 2 ;/>'7>':?'a7"':?y. 1, 1, 2, 2 -rh^ 
^^;l/-l, 2 - >''v7>':^'n^y3?y. 1, 2 - i^'y 
-1,2- i^'j^-j^yp -1,2- i'*i^5i^:^'n'<y 
1 - yj^=.)V- 1 , 2, 2 - bij->^^;i-- i , 2 

- i>V9i^^'n^>-^'>', 1, 1, 2, 2-T'h9p<-^ 

;u -3, 4-'<.>'V' -i, 2 - 'Ji^yi^i^uy'r-y. 
1,2- i^":7i~;i/ -1,2- i^^f-zL- -3,4- <y 
y - 1 . 2 - i^>7i^^'n7x>'. 1,2- - 
1,2- -3,4- OV -1,2- i^V^i^ 

1, 1, 2, 2-xh^x^;i'-3, 4- 



O-y - 1, 2 - >''>'7S^^'ay'-r>'. 1, 2, 3, 4 
-T-N^^^^/l-- 1, 2, 3. 4 - T-b77x— 
nr-h^i^^y, 1, 1, 2, 2, 3, 3, 4, 4 - 
^^^x.i-il'^'^^af'hy'^yy. 1, 2, 2, 3, 3, 
4 , 4 , 5 , 5 - yi~:^-^/U - 1 - 7x— 
^i^yy^b't^h^. 

[0011] 3^%Hj^ai(;i3v^T, ( A ) m^-t 
bi^izm^^i^^ixi, (B) siiii-<^m^t'yi^yymit. y-i 

iOT'feo. zcr>i.')t5:mM.vi^yym.b\^x\±. mut 

UY.2\ 



I 



RIO 

I 



R«- S i -S i -R 



1 1 



I 

R 



I 

R 



1 2 



(J^4^^R^ R^ RIO, Rii&t^"Ri2i7)4J^^^^ 

*i9ij&*{f 1^ t . M/.{f 1 - - 1 , 1 . 2 , 

2, 2 - ^>'^^^^;k>^V^>'. 1. 2-5^"y;k>rn- 
1, 1, 2, 2 - T-b^p^^/i.'i^^^y. 1, \ 
;k^n - 1 , 2, 2, 2 - 7^bf7 xf^ypyi^^y . l, 
1, 1 - b U:7;l^^n - 2, 2, 2 - b U^^;l^i>V^ 

1 , 1 , 2 - b U y;U':tn - 1 , 2 , 2 - h »J^^ 
/l^v^S/^y-. 1, 1, 2. 2 - T-h^y;P:to - 1 , 2 
- V^^jV-Jly'yV^ 1,1,1,2, T. '^V^yjV 
:tn - 2 - ;^^;k5^V^>', :7;k^nys^^y. 
1 - :7;i/>j-n - 2 - :7x^;k- 1 , l, 2, 2-T'b^ 
1, 2 - y - 1 , 2-i^*y^x 

-1,2- -^V^y . i , i , i - b y y 

;^:to-2, 2, 2 - Mi y^jj:— ;l/>^v^y. 1 - :7;l/ 
:tn - 1 , 1, 2, 2, 2 

1,2- >^-:7;l.-tn -1,2- ^'-TnbVl- - 1 , 2 - 
^^;1^>>V^>\ 1, 2 - >^y;P:to - 1 , 2 - i^Xy 

[0012] cIcT) ( B ) 

i^v^y^ii. Mie (A) is^^c7)ii^^€^%(c^L. ^ 

^^c^L-^iK^Jl^/Uc^rL. 0. 0 0 1 — 0. 5^;l^. if^ 
L<{40. 0 1-0. 7.^JV<m\'^X^Wi\'^ha^ifMnX^ 

[0013] 3fs:^B^tci3l^T{i. iCO ( B ) fiic^^iJfffl 

[0014] if.m^\Zii^^X\i. mM:b LT ( C ) ^n"^ 
fC{4. m^km<nh<n^^mthZbifiX%hiiK k 
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[0015] wm^mmi^b Lxit. mtuv u 

:7^^^. V^Ji^^u^^y}V^^xy ^y. fy^jn— ;P 

7^x:7 ^ (p - ^^xy -iy. bU (p 

y. ya:.:::^}Vi^^^)V^^xy>(yt^:K(r>m^^^xyA 
y. P - .x-f^.;P7^x4^vy. P - ;><f^;l^;t^x;j^-/l^. 9 
- - 9 - r bV^^n [4 . 2. 1 ] y^y 
^^'i5DiS^:^c7}^x:7 ^ 1 , 2 -\lX ( 'Jy^^)V^sXy 
^ y) ji^y^ 1 , 2 - b'x ( >-'x^;i.*x:7 ^ y ) x 
^^y. 1, 3 - ex (S^'y^— ;P:J^;^y ^ y ) 
y. 1, 4 - bx (>>':7i-;i^;^xy ^ y ) r^^y. 
1, 1' - b'x (i^'yf-;k;^xy y ) yj:o-by. 

1, 1' - b^x (i;^yx— ;l^*:x:7^'y ) yjru-try, 
c^, c^' - b'x (yy^;i^7j^xy y ) -o-^yu 
y. 1 , 2 - bx (s/j^^;k4^.xy ■I' y ) ^y-ifV^c^^ 
t7)b^X7j^x:7^' y. -J?<^j\^:r^xy ^li--^ 

y j:. - ,fl^ yy X — 71. 7^ X V ^ >f b ^ i:'i7)7}^ X :7 ^ ^ 

-fb. yf";i-7f^x;j^^-f i/y^;b yx 

y^r-^b. bU y^a:^;l^^x:7r-f b. l-*x>^r- 

2, 6 , 7 - b y ^^-^ - 4 - x^./bb^y ^ a [ 2 . 
2. 2 ] :ty ^'y^^'^^Xy r-^ b. X^L^y^ To 

y-^^^^'ry. ^yK^y-^ ym. i, 5-^^ 

^f^xy. 1, 5 - i^i^n:^^^:^?^^^^^. 1, 3 - y^ 

n^y^yj^y^ 2, 5 - y;b;fiVb-^>^xy. l, 3, 
5, 7 - S^^a^^^'T*b^xy^t'(7)>ri.'y y^S/ 
xy. T-1r^;l^T-bb^b^fc'c?0y3 - S^^b^blEfi 

>'^"<> >^■uf^■>T-bb>4^hv^ft^a:^^^y^ 7--^rb 

-bU;!^. ^yy-by;b5:i:V.)- b U;b. xf-i^yi^ 

TSy. 2, 2' - b'by sxvi^^t'-^^r sy. r-bb^ 

X ( b y yx::i;b7i^xy ■I' y ) "rhy^x 
(>>^:7xx;pj?c^;P;t^xy y) s;^^^nn 
b"x ( by;^^;b*xy ^ y) s^^^'nnb" 
X ( b yx^;^;fsxy ^ y) J-^yy^M.^ y^nx-t}zX 
(by:7x^;p*xy ^y) ^N^^s^'^A. s^'^^^nnb'x 
(y x^/^yy-f ;k:^xy Y y ) .^^°^y^A. yyuo 
[1, 2 - b'X (yyf^;p;^xy ^ y ) x^y] y^^^y 
i^A. y^'uuLi, 3 - b'x (yyx— ;^:t^xy -i- 
y ) rn/N^y] y::?^nn [ l , 4 - b'x (i^^ 



y ji^)U:^^xy J) y^y^ j^yy^M.^ y^^on 
[1, 2 - ex (y'xf'/^^^xy >f y) x^y] y\°^y^ 
y^nnCi, 1' - b"x (yyxx;i/7};xy >f 
y) yxu-by] y\°^y^A. b.x (y^yyyr'yr 
-bby) ^^^yy*^A. b yx (yxyyyT^'yr-bb 

y ) ~v\°^S/t7A. S^^^^nn ( 7? - 1 , 5 - S/^'n::^^' 

^'yxy) yt^yT^i^^ t"x (77 - ry;b) ^'N^^y'^ 
M.. ( ?7 x-?-yy) bx ( b y yxx/b^t^xy ^ y) 
y\°^y^A. yyuubx (<yy'~by;b) ^N°^y'^ 
A. y^^^nnxf-vyyTSy^N^^y^i^. W^M^^^yi^ 

(77 -x^yy) b'x ( b y y xx;b:t^xy 
y) B^. T-by^x ( byyxx;i^;^xy ^y) a 
T-b^^x (yy X— ;l^^^;^*xy ^ y) fi^, 
T^by^x ( byx^;i^7}^xy ^ y) fi:^. y^^nnb* 
X ( b y y x::i;b4^xy ^ y) a^. yyn^ex (b 
yx^ybTj^xyr-^ b ) a^. bx (?? - 1 , 5 - yy 
n:t^^^yxy) y^nu ( 77 - 1 , 5 - y^rt 
^j-^^^yxy) a#. y7^?/yii'-./bb'x (byy>;b:t^ 
xy^y) a^. ;^^;b7i^^^bb"x ( b y yy o>\.^y;^' 
*:xy>^'y) a^. bx (y^yyyT^yr-bby) b" 
X ( byyx-;i^7^xy >f y) fi:^. byx (yxyy 
y^yr^by) ~a^. yynnbx (<yy^xby 

7b) a^. yynnbX (T-bb-by/b) a^^ri:'*^ 
[0017] *%9B(ct5V^T(i. ZKl^commt^ix^' 

XK.mm (A) j&^commt^m i ^Mzn l . o . 

0 0 0 0 1 ---0 . 5'e?\^(^mMTmifir6 o tfz. ISIS 

y^M.xit&'^m^izn'th'ejvitif^ 1—2 o^mmiz 
^^hi,dizm^co^mt,Li\ 

[0 0 18] iWt^J^M&MV^-S^fc 

m^^^^^ mmt-^^mmma yyy ys.^^jett& 
ftflgiix^Kit/KxissLt/^T/b^/bx^x/b^^ t'(omm 

[0019] tfz. RjEfiO^COT 

T^i;afl-rs*^\ s;jEiis^iS^fibS7t^»^tc2 5 or^ 

^£f^?)««^r^'tct -Mlc{±0-2 0 O^CcoliH 

xh 0 . 5 0—1 5 0 'c<7ymMtmMx:h h . 
[0 0 2 0 ] K&^~T'ik<7:^^m^<^)'h-mi±. nnm^^ 
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mmm'Ft^-i^mKi . *--o±«4'fcs i - s i*g-^^^r 
[002 1 ] :^9^mif'mzx 'onhiv^'ir'>-^mm^^ 

Ut3] 

I I 

S i - S i -6X>n- 
I I 

-^^m±6 X 1 02—1 X 1 o^comwx'hh. 

[0022] 

[0023] *^H^:^r&T'#^>ti,5t-^^r-YS«3i-^S^ 

[0024] 

{mamn mz.. mmm^zx ^^mRi ^^\,ztm^zm 

[0025] HJfiM 1 

1, 1, 2, 2 - -rb^J^^;!^- 1 , 2 - i^'v-^i^^a 
'O-^ 0.5 mm o U 1 , 2 - - 1 , 

1, 2, 2 - f-b^P^f-Zt-i^'^-^y 0. 0 5mmol 

mf'J9nn\_i, A - \lX CJy x.—iVTi-^xy ^ J) 

n^-J-^d^ 0. 0 0 5mmo 1 (7)M-^!f^^, 
ffi«TT-;«?'^XfJ'gt^3tctta^, 1 OO^CtCl 5I§^JD 

i.'o^w\\.fzm%. mm<n\ , 1,2. 2-xb5^^ 
\^h^):.-ffm^^ixfz. ^v^v%:m^m,zm^hyx3 

^mkL. ^ ^Azmmm^m&-Yxw.i:-th^}:.\,zi. 

fzSm . 1, 2, 2 - 7^h5;'<^;l- - 1 . 2 - j^'j^^ 
i^^a/^y^-yt^MLTS 5%cOJR*T-*il§tL/::, # 

(^■^my'-^iariz^-t. 

[0026] 
[•ft4] 



C H 3 C H 3 

I I 

-E S i - S i C H 83-31- 
I I 
C H 3 C H 3 

[ 0 0 2 7 ] iH-NMR ( CDC 1 3 ) (ppm) ; 5- 
1. 42-1. 27 (m, 2H). 0. 7-0. 6 

(m, 4H) , 0. 02 (s. 1 2H) 
13C-NMR (CDC 1 3 ) (ppm) ; S 20. 2 

(2C) , 19. 9, 3. 8 (4C) 
29S i -NMR (CDC I3) (ppm) ; d -1 
8. 6 

1 R (MM) (cm-i ) : 1 24 5 
4X 1 0^ ji-mS.3. 4 

[0028] itm^i 1 

HSftMl tii^v^T. 1,2- i>'7;P:tn - 1 , 1 , 2 , 

2 - ■xb5;^f-/^i^>5ysrfflv^-f mmmibrnw. 

^-tCiOiJ-WLfci^a. IS^^cOl , 1, 2, 2-xb 

7^^;t/-i, 2 - i^"^9>^^'a^y::^y*M4%?sa 
StL. Tm^tLfzWM 1 , 1 . 2 , 2 - T- b ^j^^yl^ - 
1,2- >'"i^9i^i?n'<>-^>-(:*rLT89%<7)JR*T' 

ii-1*~S#:T-J?>^ 1 , 1, 2, 2, 6, 6, 7, 7-:t 
^:5'^f-;b-l, 2, 6, 7 - T- h^i^^-r'^y^^'^fi^ 

PC^W (^ux^i^yK^i) *>^>{S4tu (xb7^^ 

[00 29] ^Mi?iJ2 

MfftMltfeVT^T. [ 1 , 4 - b'X (i/7x- 

[ 1 , 4 - fx (>77"^;l/:J^;^7 >f 7 ) 7''^'>'] 
'^A*MV^/iJ,m{illWJl i:|W|«(cKJE^iffV\ 

m^.mm^oi, i, 2. 2 -f-b^^^/b- 1, 2- 

hi^, (T-b^^f-Zbi^'^-y b-y - bU^^l/ 
>- ) *^T»§ixf^Mi|sf 1 . 1 . 2 , 2 - ^ b ^^^;b - 
1, 2 - i^~yy~y^a^y3'yiZ)CiLX9 0%(^u^X' 

GPC^^tf (iKUX^l^yffiS) ;M¥l^^^»4. 
6X 1 0^ 4 
[00 30] ltiife(?iJ3 

HJtMltisVi-C, an [ 1 , 4 - fx (i/T-i — 
[1, 1' - fx (i/7i— y ) 7ia-fe 
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xKi-^mtf^m^. mmcDi , 1,2, 2-xb5^^ 
^■^^ z btmm^tif^. zcoKmrn^m^mmm 1 1 m 
hujt^uy) t-^m-^tLfzmmi, 1, 2, 2-y-h 

^^i-jU -1,2- i^zy^iy^u^yiS^yizMLX 5 0 

1x1 ^nmi8. 3 
[0031] mmm4 

;^?x^' h ^^'^ y-i~i,zXKi ^^tff LfcfeM. Mfi<5^ 
1, 1, 2, 2 - 1 , 2->?i^^>'^'n 

y ^ >'*i' 6 5 %? $ tlT V ^ S ,1 1 $ tL^t , z 

c^^mw^-^'mimmmibmm^zmmLtzbz^. 
{y'Vy:?<-i')v=ji^^}vy - h'j:><i-\yy) mnM^tt 
fzmn 1 , 1 , 2 . 2 - 7=- h -1,2- i^'i^^ 

G p c ( .-K y x^ 1^ ysJi ) ; as¥±^^^ * i . 

7X 1 03. jimS.1 . 7 

[0 0 32] mmm5 

mmmnza^^x. i. i. 2, 2 -f-h^^^^^i^- 



1, 2 - i^'i^yi^^a^y^ycO'Kh'OiZl , 2, 3, 
4 - f-b^^^^Zt-- 1 , 2, 3, 4 - -fh5 7x— Zl-i^ 

im 1 ^m^-^fzmm. mmmi trnmizKm^nvK 

Rm^-^^i^"^ S i -NMRT-^mLfztZ^. 27% 
<^M.m .2,3.4 -r-hy^^)l^- 1 , 2. 3. 4 

- f - h 5 7 — 7P V' Of N ^ 5 y $ tlX ^ ^ h 

z b i)mM.^tLfz. z co^m^^-^f^^mmm i b mm^z 

mmtfzbZ^j. TsS:T-^$il^ffSmfiLSrto;ifU 

( ^;p:7 a: -fi-iy vuy) mnm^iifzmm 1,2, 

3, 4 -T^b^^^/I^- 1, 2, 3, 4-xbXy'i — 
[0033] 

CHs 



-(S i ^ 




[0 0 34] Gpc^«f (^yxf-vyasp) 

%^^*3. 4X1 0\ :}i-iScJg3. 9 



